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The Near-Earth Space Environment
Ionosphere, Plasmasphere, Magnetosphere
Neutral Atmosphere Below, Heliosphere Above
Credit: J. Grebowsky NASA/GSFC
EISCAT_3D
EISCAT_3D
EISCAT_3D will be a volumetric vector-imaging radar for studying the 
geospace environment
It represents a revolutionary upgrade to the existing EISCAT mainland 
facilities, utilizing multi-static, phased-array technologies
It will support continuous measurements of the space environment via 
unattended operations
EISCAT_3D will have the sensitivity needed for ionospheric measurements 
at better than 100 msec time scales and 50-100 meter spatial scales 
(order of magnitude improvements over current systems)
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8.5 Gbit/s (BW 5 MHz)
18 Gbit/s (BW 30 MHz)
1. EISCAT_3D Radar Array
2. Front end unit
4. Transmit unit
5. Pulse & Steering 




7. Time and Frequency






Dual polarization, crossed dipoles
182 dipoles / Sub-array
RF in


















6. Status and Control
9. Network
CPU
6.3 Gbit/s (BW 5 MHz)
38 Gbit/s (BW 30 MHz)
EISCAT_3D Block diagram    0. top level
ver. 2014-02-20
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Portal
10. National 
      e-Infrastructures
50 Tflop/s
20 PB storage






2 PB disk 
2 x 10 PB tape
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Beamforming
 Direction controlled by individual delays
– 60 cm separation between antennas
– Beam width 1° (beam resolution)
– → delay 30 ps
 Resolution ~6 ps
Tx beamforming
 Signal generated by exciter
 Amplified to 500W → total 10MW
 Transmission freq ~1kHz
 Modulation BW <5MHz
– Baud length 200ns


















 Collect data from sites
– 20 PB buffer
 Process 500 Tflop/s
– 3D profiling
– Reduce to physical parameters
 Send to archive
– 2-4 PB/year
 Serve users
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Portal
8.5 Gb/s  / 18 Gb/s














NORDUNET, FUNET, SUNET, UNINETT





Temporary storage 2 PB disk
20 Gb/s 20 Gb/s
Archive 2
10 PB storage
20 Gb/s
18 Gb/s
Users
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